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Art Unit: 3762 

DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed 07/05/2005 fails to comply with 37 
CFR 1 .98(a)(2), which requires a legible copy of each cited foreign patent document; 
each non-patent literature publication or that portion which caused it to be listed; and all 
other information or that portion which caused it to be listed. It has been placed in the 
application file, but the references that have been struck through have not been 
considered. 

Specification 

2. A preliminary examination of this application reveals that it includes terminology 
which is so different from that which is generally accepted in the art to which this 
invention pertains. Applicant is required to provide a clarification of these matters or 
correlation with art-accepted terminology so that a proper comparison with the prior art 
can be made. Applicant should be careful not to introduce any new matter into the 
disclosure (i.e., matter which is not supported by the disclosure as originally filed). 

3. The term "PT" in the specification (on page 4, lines 29-30, page 5, line 30, page 
8, line 21 ) is used by the specification to mean "the area between the T and P waves" 
(as shown in figure 2), while the accepted meaning in the art is "TP." 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 6, 8, 16-18, and 20 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

6. Claim 6 recites the limitation "the measuring step" in line 30 on page 1 1 . There 
is insufficient antecedent basis for this limitation in the claim. 

7. Claim 8 recites the limitation "the sampled voltage" in line 6 on page 12. There is 
insufficient antecedent basis for this limitation in the claim. 

8. Claim 16 recites the limitation "the receiver channel" in line 14 on page 13. 
There is insufficient antecedent basis for this limitation in the claim. 

9. Claim 16 recites the limitation "the peak value" in line 16 on page 13. There is 
insufficient antecedent basis for this limitation in the claim. 

10. Claim 16 recites the limitation "the sample" in line 21 on page 13. There is 
insufficient antecedent basis for this limitation in the claim. 

1 1 . Claim 1 6 is incomplete for omitting an element to digitize the signal, listed in lines 
15-17 on page 13. 

12. Claim 17 recites the limitation "the signal" in line 24 on page 13. There is 
insufficient antecedent basis for this limitation in the claim. 

1 3. Claim 1 8 recites the limitation "the peak voltage" in line 27 on page 1 3. There is 
insufficient antecedent basis for this limitation in the claim. 

14. Claim 20 recites the limitation "the sampling" in line 4 on page 14. There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

15. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. Claims 1-16, 18-23, 25-32 are rejected under 35 U.S.C. 102(b) as anticipated by 
KYNOR (U.S. Pat. 5,603,321) or, in the alternative, under 35 U.S.C. 103(a) as obvious 
over KYNOR in further view of STADLER (U.S. Pat. 6,324,421 ). 

18. Regarding Claims 1-9, KYNOR discloses a method for artifact removal using a 
trigger (Column 3, Lines 1-3) (Column 4, Lines 63-65) (Column 5, Lines 21-23), waiting 
and sampling an interval of relative inactivity (Column 3, Lines 1-3), and then 
referencing the sample with the waveform (Column 3, Lines 10-12). KYNOR also 
discloses that the relative period of inactivity occurs during the "TP" interval (Column 4, 
Lines 60-63) (Figure 3, 54) and that the "TP" is greater than 0.2 seconds (Figure 3, 54). 
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1 9. KYNOR further discloses that the triggering event is the peak R-value in the 
waveform (Column 4, Lines 63-65), and is followed by negative S peak and the T wave 
(Column 5, Lines 21-23). 

20. It is noted that when the trigger is the R peak and the sample is "TP" 
electrocardial waveform inherently contains a negative S peak and a T-wave following 
the R peak, but before the start of "TP". 

21 . KYNOR discloses that the sampling rate is based on heart rate as determined by 
the positive R-value (Column 5, Lines 15-35), and that the sample is used to remove 
artifacts from the waveform (Column 5, Lines 44-62). KYNOR further discloses that the 
amplitude of the sample (the sample) is used to create an artifact curve with equivalent 
amplitude (Reference voltage) (Column 5, Lines 44-62) (Figures 4 and 6). KYNOR 
discloses that the method detects R-waves and isoelectric frequency components in the 
waveform. (Column 5, Lines 17-20). 

22. It is noted that reference electrodes are used to provide a ground that help limit 
and minimize artifacts in the waveform. 

23. Regarding Claims 1 0-1 5, KYNOR discloses a system for synthesizing a 
reference value comprising at least one electrode input representing a electrocardial 
waveform (Figure 1, 30, Column 2, Lines 60-65), an event detector (Column 3, Lines 1- 
3) (Column 4, Lines 63-65) (Column 5, Lines 21-23), a timing device (Column 5, Lines 
15-36), and a sampling device to determine the reference value (Column 3, Lines 5-12). 
KYNOR discloses that the reference voltage is substantially zero-volts (Column 4, Lines 
49-50), and that the triggering event is the R peak (Column 4, Lines 63-65). KYNOR 
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further discloses that the event can be an interval of relative inactivity before the QRS 
complex (Column 5, Lines 37-42). KYNOR also discloses that the sampling device 
determines the reference value based on the sample and the rate of change in the 
voltage (amplitude) of the waveform (Column 5, Lines 14-60) (Figures 4 and 6), and an 
artifact removal system utilizing a computer to analyze and control the system (Column 
6, Lines 9-12). 

24. Regarding Claims 1 6 and 1 8-20, KYNOR discloses a device for recording 
electrocardial waveforms comprising; an input (Figure 1, 24), a memory element (Figure 
1 , 42), a processor (Figure 1 , 40)), and a voltage generator to generate the value of the 
sample (Column 5, Lines 44-62), and that device subtracts the value of the sample from 
the signal (Column 5, Lines 44-62). KYNOR further discloses that the peak value is the 
R peak (Column 4, Lines 49-50, Claim 4, Column 7, Lines 6-9), and the expected region 
of inactivity is the TP area of the waveform (Column 4, Lines 60-63) (Figure 3, 54). 
KYNOR also discloses that the processor adjusts the sampling based on the heart rate 
as determined by the positive R-values. (Column 5, Lines 15-35). 

25. Regarding Claim 21 , KYNOR discloses that the device detects R-waves and 
isoelectric frequency components in the waveform. (Column 5, Lines 17-20). 

26. Regarding Claims 22-26, KYNOR discloses a receiver for receiving a waveform 
comprising a means for receiving an input (Figure 1, 32), a means for detecting an 
event (Column 3, Lines 1-3) (Column 4, Lines 63-65) (Column 5, Lines 21-23), a means 
fro measuring a period of time from the event (Column 3, Lines 3-5), and a means for 
sampling the waveform (Column 3, Lines 10-12). 
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27. KYNOR further discloses the receiver of claim 22 with a means for detecting the 
R peak (Column 4, Lines 49-50, Claim 4, Column 7, Lines 6-9), a means for detecting 
an interval of relative inactivity before an R peak from a previously recorded waveform 
(Column 5, Lines 37-42) (Column 4, Lines 19-22), and a means to detects R-waves and 
isoelectric frequency components in waveforms. (Column 5, Lines 17-20). 

28. Regarding Claims 27-31 , KYNOR discloses a computer-readable media (Column 
4, Lines 19-24) for identifying a triggering event (Column 3, Lines 1-3) (Column 4, Lines 
63-65) (Column 5, Lines 21-23), sampling during an interval of relative inactivity 
(Column 3, Lines 5-10) and referencing the sample (Column 3, Lines 10-12). 

29. KYNOR discloses that there is a waiting period between the event and the 
relative period of inactivity that occurs during the "TP" interval (Column 4, Lines 60-63) 
(Figure 3, 54). 

30. KYNOR further discloses that the triggering event is the peak R value (Column 4, 
Lines 49-50, Claim 4, Column 7, Lines 6-9), followed by negative S peak and the T 
wave (Column 5, Lines 21 -23). 

31 . Examiner notes that when the trigger is the R peak and the sample is "TP" 
electrocardial waveform inherently contains a negative S peak and a T-wave following 
the R peak, but before the start of "TP". 

32. Regarding Claim 32, KYNOR discloses supplying a reference voltage 
substantially equal to the value of the sample (Reference voltage) (Column 5, Lines 44- 
62) (Figures 4 and 6). 
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33. KYNOR discloses that the claimed invention can be used to remove artifacts 
from physiological signals, specifically magnetocardiography signals. The signal that 
was analyzed in the patent was an electrocardial waveform, even though it was 
detected by magnetocardiography, since it represents the electrical activity of the heart. 
Alternatively, KYNOR does not expressly state that the invention disclosed can be used 
to determine shifts and remove noise from electrocardial waveforms, but it states that it 
can be used on any physiological signals. 

34. STADLER teaches the use of the time-series isoelectric areas (Column 4, Lines 
64-67) to locate shifts and remove noise from electrocardial waveforms (Column 18, 
Lines 64-67, Column 19, Lines 1-7). 

35. Regarding Claims 1 -23 and 25-32, It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use the isoelectric area 
and system described in KYNOR on an electrocardial waveform as described in 
STADLER, to determine any shifts and remove any artifacts from electrocardial 
waveforms. 

36. Claim 1 7 is rejected under 35 U.S.C. 1 03(a) as obvious over KYNOR. 

37. KYNOR discloses the device of claim 1 6 that subtracts the value of the sample 
from the signal, in the alternative KYNOR does not explicitly teach that the subtraction is 
done with an amplifier. 

38. KYNOR discloses the claimed invention except for expressly disclosing the use 
of an amplifier to subtract the waveform from the reference value. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
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modify the artifact removal system as taught by KYNOR, with a amplifier since it was 
known in the art that amplifiers are used to provide a simple and affordable way to 
compare two signals. 

39. KYNOR discloses the claimed invention but does not disclose expressly the use 
of an amplifier to subtract the waveform from the reference value. It would have been 
an obvious matter of design choice to a person of ordinary skill in the art to modify the 
way the two signals are compared as taught by KRYNOR with the use of an amplifier, 
because Applicant has not disclosed that amplifier provides an advantage, is used for a 
particular purpose, or solve a stated problem. One of ordinary skill in the art, 
furthermore, would have expected Applicant's invention to perform equally well with 
method of comparing the signal as taught by KRYNOR, because it provides a simple 
way to compare two signals and since it appears to be an arbitrary design consideration 
which fails to patentably distinguish over KRYNOR. 

Therefore, it would have been an obvious matter of design choice to modify 
KRYNOR to obtain the invention as specified in the claim(s). 

40. Claim 24 is rejected under 35 U.S.C. 103(a) as obvious over KYNOR. 

41 . Regarding Claim 24, KYNOR discloses the receiver of Claim 23, wherein it has a 
means for detecting negative peaks of the QRS complex (Column 5, Lines 37-43). 

42. KYNOR discloses the device of Claim 23, wherein it has a means for detecting 
negative peaks of the QRS complex, however KYNOR does not explicitly teach that 
does detect negative peaks. 
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43. KYNOR discloses the claimed invention but does not disclose expressly the use 
of a negative peak of the QRS complex as the trigger. It would have been an obvious 
matter of design choice to a person of ordinary skill in the art to modify the trigger as 
taught by KYNOR with the detection of the negative peak, because Applicant has not 
disclosed that using the negative peak provides an advantage, is used for a particular 
purpose, or solve a stated problem. One of ordinary skill in the art, furthermore, would 
have expected Applicant's invention to perform equally well with the positive peak as 
taught by KYNOR, because it provides an easy reference to find with simple filters and 
since it appears to be an arbitrary design consideration which fails to patentably 
distinguish over KYNOR. 

44. Therefore, it would have been an obvious matter of design choice to modify 
KYNOR to obtain the invention as specified in the claim(s). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rex Holmes whose telephone number is 571-272-8827. 
The examiner can normally be reached on M-F 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Sykes can be reached on 571-272-4955. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 



